changes of aseptic bone necrosis from other pathological changes due to disease or tumour formation which occur in bone; this is particularly so when we are considering the detection' of early asymptomatic lesions such as can be found by careful radiography and informed radiology in radiological surveys of otherwise fit divers.
The defects recognized by radiology and produced by local bone death obviously depend on the size and position of the area of necrosis. The subsequent progression of the lesion similarly depends on these factors. If the defect is juxtaarticular, collapse of the articular cortex leading to secondary arthritic changes may occur. The appearances of repairlucency due to fibrosis and sclerosis due to reactive bone formationmay be overlaid by the effects of the collapse of the cortex and the secondary arthritic changes which may themselves involve new bone formation. If the defect is within the shaft no such effects will occur and the defect is recognizable only by the changes of repair and the necrosis itself-by abnormal lucencies and densities within the bone structure.
Early Radiological Diagnosis of Aseptic Bone Necrosis
The radiological diagnosis thus depends on the detection by good radiography of minor changes in density or lucency within the bone structure, providing that it is certain these changes are pathological. Since the detection of the early lesion in the symptomless individual may become certain only after serial examination of this slowly developing lesion, good radiographic bone detail and accurate radiographic positioning is essential.
Since the radiological appreciation of the lesion depends on a subjective impression which is based on the skill and experience of the observer in this condition, the diagnosis is best made by a panel of observers, to limit any subjective error in the assessment of the radiological appearances. Similarly, the careful correlation of serial radiographs over a period of time is best carried out by a central bone registry. In the diagnosis the observed anomaly must be differentiated from normal anatomical variants, by variants in appearance produced by radiographic positioning; as well as from other pathological changes. The primary step in radiological diagnosis is thus to decide whether the bone is normal or abnormal and it is often this step which is the most difficult in detecting a very early lesion. Cysts and areas of sclerosis which occur widely but are often unappreciated in the diagnosis of other diseases must be excluded. Chance cortical bone defects must be eliminated and awareness of the recognition of bone islands is essential. Bone islands are dense areas of cortical bone within the cancellous bone structure but are generally sharply defined in comparison with the more irregular dense areas which occur in aseptic bone necrosis. The trabecular pattern adjacent to a bone island appears normal. The secondary step in diagnosis is to decide if the bone is diseased. Bone disease and bone dysplasias need to be excluded and the possibility of a bone tumour considered.
For those familiar with these lesions the main difficulty lies with the juxta-articular lesions, and here full assessment of the joint is necessary. Any associated soft-tissue abnormality is helpful in the decision, but should doubt exist as to the vtiology of the lesion the differential diagnosis of aseptic bone necrosis from causes other than decompression must be considered and if necessary investigated.
The accurate detection of the lesion in divers at an early stage is important. An X-ray examination of all divers at periodic intervals should form part of their medical surveillance and this X-ray surveillance is particularly important in any new forms of diving since the present low incidence is on accepted tables and diving to depths of 600-800 feet (1828-2438 metres).
The management of the lesion, once detected, forms a further problem. It is uncertain whether further decompression exposure affects the course of the lesion, but until more knowledge is available, it would seem wise to curtail diving by those with shaft lesions and severely limit or exclude further diving where the potentially crippling juxta-articular lesions are present.
Inhalation Injury
by Surgeon Commander T R W Hampton FRcP (Royal Naval Hospital, Haslar, Gosport, Hampshire, P012 2AA) facts that fire smoke is an irritant, it is a syndrome which is potentially fatal but amenable to treatment, a syndrome which is often misdiagnosed, and which deceives by its delayed onset. It is to this that my paper is devoted, for its recognition may avoid unnecessary deaths in any disaster involving fire.
There has long been discussion of the respiratory problems presenting in fire victims and the aetiology, pathology and management of these problems have been extensively argued because of their high mortality, often in patients who would not have been expected to die from their burns (Mallory & Brickley 1943 , Cox et al. 1955 , Phillips & Cope 1962 , Reed & Camp 1969 . In addition, it has frequently been emphasized that the initial findings give no indication of how severe the respiratory complications will ultimately prove to be (Aub et al. 1943 , Stone, Rhame et al. 1967 .
Descriptions of these respiratory aspects have regularly shown the same pattern, with profound respiratory difficulties related to obstruction at the bronchial level, clinically resembling a severe and progressive attack of asthma, and sometimes complicated by pulmonary aedema. Characteristically there is a delayed onset, with symptoms developing eight hours or more after the accident and becoming progressively more severe, with a tendency to acute exacerbation at 24-36 hours (Cox et al. 1955 , Skold & Brunk 1961 , Phillips et al. 1963 , Reed & Camp 1969 . The majority of patients reported have been suffering primarily from burns, and this syndrome has usually been attributed to burns of the respiratory tract (Aub et al. 1943 , Garzon et al. 1970 , especially in patients with facial burns (Stone, Rhame et al. 1967 .
That this syndrome should still be attributed to respiratory burns is surprising in view of the experimental evidence which has accumulated since 1945. It has proved very difficult to inflict respiratory burns on animals except by introducing hot gases directly into the trachea under positive pressure through a tracheostomy (Stone, Rhame et al. 1967 , Moritz et al. 1945 . When the animal breathes the gases spontaneously through the mouth the striking features are the profound and abrupt fall in temperature of the gas as it passes down the respiratory tract and the failure to inflict respiratory burns unless initial gas temperatures of above 300°C are used (Moritz et al. 1945 , Khrebtovich 1964 , although skin burns can be produced very much more easily. The clear experimental proof that the respiratory tract is far more resistant to burning by dry heat than is the skin deserves emphasis. Conversely, when exposed to cold air containing smoke, animals exhibit characteristic late development of severe tracheobronchitis (Skold & Brunk 1961 , Khrebtovich 1964 , and this reaction is even more marked if the air is both hot and smoky.
If at extreme temperatures inhaled heat does damage the respiratory tract, the region exposed to the highest temperature is the pharynx and larynx, and any burns are most severe at these sites. The consequent pharyngeal and laryngeal cedema causes death from respiratory obstruction (Moritz et al. 1945 , Reed & Camp 1969 , and it does so with such speed that fire victims so affected would be highly unlikely to reach medical care alive. It is unlikely, therefore, that the respiratory syndrome under discussion is in any circumstances attributable primarily to thermal burning of the respiratory tract.
The place of inhaled irritants in the oetiology of this syndrome has previously been considered by some authors (Skold & Brunk 1961 , Phillips et al. 1963 , Taylor & Gumbert 1965 , Williams-Leir 1967 . Particularly revealing is the account of Cox et al. (1955) of the Dellwood Nursery fire which resulted in the death of 13 of 15 babies, only 1 death being from burns. Three of the others died rapidly in acute respiratory embarrassment but the remainder were initially well without significant burns, and only after twelve hours did they develop respiratory distress with progressive bronchial obstruction which only 2 survived.
In Plymouth a recent opportunity occurred to observe the effects of fire smoke on adults following a fire at sea. Twenty men, who had been trapped in a smoke-filled compartment but who had not been burned, were well immediately after their rescue. After asymptomatic intervals ranging from eight to twenty-four hours they developed increasing cough, wheeze and breathlessness with the expectoration, with considerable difficulty, of thick tenacious sputum. The worst affected presented the appearance of profound status asthmaticus and in 2 there were clinical and radiological signs of pulmonary cdema.
Identical syndromes with characteristic delayed onset have also been described after exposure to irritant gases such as ammonia (Levy et al. 1964) and other volatile irritants (Conner et al. 1962) , after the inhalation of talc (Lund & Feldt-Rasmussen 1969) and in Mendelson's syndrome (Mendelson 1946) following the aspiration of acid gastric contents.
It is significant that similar pathology has been described in all of these various circumstances. The trachea and bronchi show intense hyperemia and aedema in the submucosal layers, with varying degrees of mucosal necrosis, with a heavy cellular and highly fibrinous exudatein short, a standard inflammatory response. The consequence is progressive obstruction of the respiratory passages involved. Pulmonary cedema may also occur in the more severe cases.
The hazards of this condition are progressive bronchial obstruction, pulmonary cedema which complicates the most severe cases, and secondary respiratory infection which has proved a particularly potent danger in burned patients. It is noteworthy that both pulmonary cedema and infection have been much commoner in patients subjected to tracheostomy . However, it is particularly relevant to note that in patients who have survived all of these hazards no permanent respiratory damage or longterm impairment of respiratory function have been found (Cox et al. 1955 , Conner et al. 1962 , Filipova Urba 1963 , Levy et al. 1964 . It should therefore be emphasized that this is an acute life-threatening condition from which, if death is averted, recovery is complete.
The management of the acute phase is consequently of great importance. The therapeutic need is to overcome an acute exudative inflammatory response to a chemical stimulus, which leads to bronchial obstruction. This demands the urgent use of steroids; to arrest the inflammatory process in such circumstances requires large doses, there being evidence that the dose needed to quell an inflammatory response is proportional to the severity of inflammatory stimulus (Spain 1953) . The order of dosage would be 500 mg of hydrocortisone or its equivalent by four-hourly intravenous injection, but larger and more frequent doses are necessary if the condition is severe. However, the duration of such therapy need only be short, since the hazard is past after about 72 hours. The additional use of an antibiotic will depend on other aspects of the patient's condition and is not, I think, mandatory for the respiratory condition alone. The most important consideration is the urgency of steroid administration, since the object is to prevent the inflammatory response; there is a strong argument for the use of steroids before symptoms develop if it is known that exposure has been severe.
In summary, it is suggested that in patients exposed to the danger of smoke inhalation injury, whether or not they are also burned, the first requirement is extreme vigilance since the manifestations of inhalation injury are usually considerably delayed. Secondly, if evidence of this respiratory syndrome appears, steroids should be administered forthwith in substantial doses. Thirdly, where exposure to inhalation injury is known to have been severe, steroids should be used immediately, without awaiting development of respiratory distress.
